12 13 A Ce0.5Pr0.5O2 mixed oxide has been prepared with the highest surface area and smallest 14 particle size ever reported (125 m 2 /g and 7 nm respectively), also being the most active 
of severe environmental and health problems [3, 4] . Typically, soot particles are 48 collected in a filter placed in the exhaust pipe, and a catalyst is used in most cases to 49 lower the soot combustion temperature [5, 6] . In order to solve the problem of the poor 50 soot-catalyst contact, several strategies have been proposed. One of them consists of the 51 impregnation of a low melting temperature catalyst, like a eutectic salt mixture 52 (Cs2SO4·V2O5, for instance [7] ) or an alkali compound (a potassium salt, for instance 
58
An elegant solution was found by Johnson Matthey, which is currently commercially 59 available for heavy duty diesel vehicles like trucks and buses [11] . This system consists 60 of a platinum-containing oxidation catalyst located upstream the soot filter. The 61 platinum catalyst oxidizes the NO emitted by the engine to NO2, which is much more 62 oxidizing than NO and O2 and initiates the oxidation of the soot collected downstream.
63
This approach solves the problem of the poor soot-catalyst contact by using the high 64 oxidation capacity of NO2 [11] .
65
Platinum catalysts are the most active ones for diesel soot oxidation in real 66 conditions so far, but some other solid catalysts are being investigated to improve the 67 activity and lower the price. Doped cerium oxides, and Ce-Pr mixed oxides in 68 particular, are among the most promising candidates to replace platinum, because they 69 are able to produce highly oxidizing active oxygen species [12] [13] [14] [15] [16] . This highly reactive 70 active oxygen is produced by oxygen exchange between the cerium oxide-based catalyst 71 and the oxygen-containing gas molecules (mainly O2) [17] . In spite of this active 72 oxygen-based reaction mechanism is well understood and that active oxygen species are 73 expected to be much more oxidizing than NO2, better soot combustion capacity than 74 that of commercial platinum-based catalysts has not been reported so far. The main 75 handicap of this highly efficient active oxygen-based reaction mechanism is the poor 76 soot-catalyst contact, since most active oxygen species, which are postulated to be 77 oxygen radicals, recombine rapidly to each other and yield O2 again before they reach 78 the carbon surface.
79
In this study, Pr or Zr doped ceria catalysts of several compositions have been 80 prepared by different methods, and soot combustion experiments have been performed 81 with soot and catalyst solid particles mixed in the so-called "loose contact" mode [18] .
82
It is mandatory to perform the experiments under realistic reaction conditions -gas 
218
For a broader comparison of the catalytic behavior, Table 2 compiles the T50%   219 temperature, which is the temperature required to achieve 50% soot combustion, Cu catalysts and Mn3O4).
225
The ceria-based formulations, either with Zr or Pr dopants, present high catalytic 226 activity, but only the Ce-Pr mixed oxides prepared in the current study by the 227 microemulsion method are able to outperform the behavior of the platinum catalysts.
228
The mechanistic arguments to explain the high catalytic activity of the CexPr1- available, the NO2-assisted soot combustion mechanism is not feasible.
238
On the contrary (see Figure 3b) , the ceria-based catalysts present significant soot performance of the Ce0.5Pr0.5O2 (microemulsion) catalyst.
254
As previously mentioned, the active oxygen species are unstable and will 
285
As a summary, it can be concluded that both the ceria-based catalyst [a] The catalysts were calcined at 500 ºC, otherwise indicated.
388
[b] Temperature required to achieve 50% soot combustion in experiments performed 389 with a 500 ppm NOx + 5 O2 + N2 mixture. 
